Abstract: In order to understand the counter anionic effects in a non-aqueous vanadium redox flow battery (VRFB), we synthesized four types of electrolyte salts ( 
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Introduction
Vanadium redox flow battery (VRFB) has received considerable attention in recent years because of its flexibility in design and its facility to regenerate the electrolyte solution. As one of the key components of VRFB, the ion exchange membrane should prevent cross mixing of the positive and negative electrolytes and allow the transport of ions to complete the circuit during the passage of current.
1-3 Therefore, the ideal ion exchange membrane for VRFB should have high ion conductivity, low permeability of vanadium ions, and good stability. 4,5 Nafion membrane has been investigated for VRFB application owing to its high proton conductivity and good chemical stability.
6-8
However, the Nafion membrane is limited in 
Synthesi s of the organi c el ectrol yte salts
A schematic diagram of synthesis of the organic salts by counter ion exchange reaction after the SN 2 reaction is shown in Fig. 1 − , respectively, with NaPF 6 in acetonitrile at room temperature for 3 days with constant stirring.
Characterizations
The synthesized samples were characterized via 1 H-NMR spectroscopy (Inova 600, Varian, Australia) and GC-mass spectrometry (Clarus 600 series, Perkin Elmer, USA).
The charge-discharge cycles were performed using a flow single cell device with two half cells separated by a commercial anion exchange membrane (Neosepta AFN). The charge-discharge experiments were performed in acetonitrile electrolytes with V(acac) 3 of 0.05 M and the synthesized electrolyte salts of 0.05 M using an automatic battery cycler (WBCS3000, WonATech, Korea). In the anion exchange membrane system, a negative electrolyte such as [PF 6 ] − was transported onto the anion exchange membrane during the charge-discharge process, while permeability of the positive electrolyte and vanadium cations was prevented by the Donnan effect (Fig. 2 ). − is displayed at m/z 168 (base peak), 161, and 112 (TEDA peak) with the other fragment peaks as shown in the GC-mass data (Fig. 4) − on GCE with 100 mV/s scan rate, respectively.
Results and Discussion
Meanwhile, the weak redox couples of V(acac) 3 active species in acetonitrile with each supporting electrolyte are also observed at 0.0 V~1.0 V in accordance with the following reaction:
The electric potentials of the active species V(acac) 3 in acetonitrile containing each supporting electrolyte are about 2. Fig. 6 . The experimental condition was prepared as I c = 0.1 mA, I d = -0.1 mA, and setting voltage = 2.5 V. In this experiment, the commercial Neosepta AFN membrane was applied in a flow cell device. The maximum voltages of the V(acac) 3 
